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Introduction
The impact of the financial crisis of 2008/09 on the Irish public finances was arguably greater than for any other country in the OECD. The Irish economy had exhibited particularly strong budgetary performances vis-á-vis other European countries in the lead up to the crisis; over the period 2005 -2007 the Irish Government recorded a General Government (GG) budget surplus in each year of 1.3, 2.8 and 0.3 per cent of GDP respectively, while the GG debt to GDP ratio had, in 2006, fallen to less than 24 per cent. 1 However, the crisis precipitated an alarming deterioration in the Irish public finances with the debt to GDP ratio quickly escalating to a peak of 123 per cent in 2013. 2 One of the main sources for this rapid, adverse transformation in the public finances was the over-reliance of Irish budgetary receipts on the booming housing market. In the decade preceding the financial crisis, Irish house price growth was larger than that in any other western economy. This significant period of house price growth was also accompanied by a sustained increase in housing units -just over a twofold difference, despite a fourteen fold differential in population levels.
The impact of property market developments was compounded by the nature of the Irish taxation system at this point; stamp duty and VAT receipts, in particular, were collected as a fixed percentage of the house price. Therefore, as prices and volumes sold increased substantially so too did the taxation receipts. However, much of this increase was subsequently proven to have been unsustainable. House prices by 2007 were commonly acknowledged to have been overvalued by between 30 to 35 per cent. 3 The onset of the international financial crisis triggered one of the largest corrections in house prices observed across the OECD; between 2007 and 2012 Irish house prices fell by 50 per cent in nominal terms.
In this paper, we attempt to quantify the extent of housing related tax windfall gains and losses 1 To put these numbers in an international context, over the 2005-2007 period the GG budget balance in Germany averaged -1.5 per cent of GDP, with the debt to GDP ratio averaging 66 per cent. 2 The GG balance figures for Ireland refer to the balance excluding the impact of the different banking capitalisation measures which took place. These were particularly large between 2009 and 2011 amounting to a cumulative 27.5 per cent of GDP.
3 See Honohan (2010) for more on this.
accruing to the Irish Exchequer over a thirty year period as a result of disequilibrium in the housing market. This involves a three-step modelling approach where we relate property dependent taxes to the housing market while estimating equilibrium in the latter before solving for the tax take consistent with that equilibrium. In so doing, we find that the fiscal position compatible with equilibrium in the housing market has on several occasions, but particularly in the recent period, diverged greatly from actual outturns. This has important implications for both budgetary policy (tax and expenditure planning) and fiscal governance.
The significant deterioration in the public finances of many countries as a result of the financial crisis inevitably led to the adoption of measures seeking more sustainable public finances. At a
European level, a range of initiatives have been undertaken over the past number of years to strengthen the Stability and Growth pact. This has seen the emergence of more fiscal rules (with stricter caps on government spending and borrowing) and much greater levels of macroeconomic and fiscal surveillance. One of the main goals of the fiscal rules is to constrain discretion amongst policy-makers through setting explicit quantitative limits on relevant fiscal aggregates. A further development has been the increase in the number of independent fiscal institutions/councils across the EU.
While the mandates of fiscal councils differ across countries 4 , typically they involve these bodies focusing on well-established fiscal and macroeconomic aggregates such as GDP growth, the GG balance, the government debt to GDP ratio and government expenditure and revenue aggregates.
Fiscal councils may also be tasked with assessing cyclically adjusted metrics such as movements in the structural budget balance.
While the range of measures initiated in the EU to strengthen fiscal frameworks are clearly important, we argue that they are not, in themselves, fully sufficient to identify underlying fiscal vulnerabilities. For example, we contend that the application of the current set of fiscal rules in an Irish context in the period immediately preceding the financial crisis would not have revealed the fiscal fragilities which self-evidently existed in the economy at that time. Thus, it is important to 4 Hagemann (2011) places fiscal councils in three broad categories. The first set includes bodies that provide independent forecasts used in the formulation of the budget such as the Office of Budget Responsibility in the UK. The second set includes bodies that provide normative views on fiscal policy (e.g. the Irish Fiscal Advisory Council) and a third set includes bodies that provide independent forecasts of macroeconomic and budgetary variables needed in the annual budget (e.g. the Netherlands Bureau for Economic Policy Analysis). complement standard measures of assessing fiscal developments with the more granular approach presented here. Specifically, we argue for the need to more closely link important taxation aggregates to underlying sustainable economic activity (including housing market developments). Such an approach enables a deeper and richer assessment of the sustainability of taxation receipts.
The rest of the paper is structured as follows. In Section 2, we provide some background to fiscal and housing market developments over the past three decades. Data sources and the modelling framework are outlined in Section 3, while in Section 4 we estimate housing-related tax windfalls over a thirty year time horizon. Some implications for fiscal policy formulation and governance are set out in Section 5 while Section 6 offers some concluding thoughts.
Background to Fiscal and Housing Market Developments

Fiscal Developments 1984 -2014
The past three decades have been turbulent for the Irish public finances. The GG budget balance and the debt to GDP ratios are plotted in Figures 1 and 2 respectively. 5 (The Exchequer borrowing requirement is also shown for completeness.) We identify three broad eras in this paper. From 1985 to 2002, the public finances steadily improved as the economy grew -the latter half of which included the Celtic Tiger era. We refer to this as the convergence period. Fiscal developments can also be neatly summarised from Exchequer tax data. 6 In Figure 3 , we plot annualised select Exchequer taxes by tax type. Tax receipts increased by 8.6 per cent per 5 The underlying GG balance is shown in Figure 1 . 6 Exchequer tax receipts capture cash inflows into central government. This is a narrower concept than GG taxes as these encompass inflows into all arms of Government (central, local, non-commercial state sponsored bodies, etc.) For example, in 2013, Exchequer taxes in Ireland amounted to about 90 per cent of GG taxes. Three of the main tax heads -stamp duty, capital gains tax (CGT) and VAT receipts are heavily affected by activity levels within the housing market. 8 These taxes recorded exceptionally strong annual rates of increase over the housing market bubble period (2003-07) as can be seen from both Table 2 and Figure 3 . It is also noteworthy that all of these taxes increased their share of the tax take, even at a time of very robust growth in overall taxes. Table 2 are also likely to understate the importance of the housing market to the tax take as no allowance is made for indirect effects. These include income taxes raised from construction, ancillary services (real estate, legal and banking, company profits, etc.) as well as multiplier effects. As regards the latter, one very important channel in an Irish context is the degree to which housing market developments impact on consumption decisions (see McQuinn and McCarthy (2013b)). 9 In Ireland, there is no formal published data available for taxation receipts attributable to the housing market. However, using tax data published by different sources, we have subdivided stamp duty, CGT and VAT into housing and non-housing related components. 10 The approaches taken for each tax head are outlined below.
The figures in
Stamp Duty
Stamp duties are payable on a wide range of legal and commercial documents, including conveyances of property, leases of property and shares. Much of the increase in stamp duty receipts from 2003 to 2007 (receipts effectively doubled in absolute terms) reflected activity levels within the housing market. Based on data from the Revenue Commissioners, we can apportion stamp duty receipts to a number of broad categories. These include property related activities, share transactions as well as a range of levies (including the pension levy in recent years). Using this 8 Up until the introduction of the local property tax in Ireland in 2013, there was no one specific property tax. 9 Based on a representative sample of mortgaged Irish households, McCarthy and McQuinn (2013b) find a relatively large wealth effect for housing wealth when compared with similar studies.
10 Specifically we draw on data from the Department of Finance (Exchequer returns) and tax reports of the Office of the Revenue Commissioners. approach we were able to derive a housing related stamp duty series.
Capital Gains Tax
CGT are payable on gains made from the sale of assets including housing. Data from the Revenue Commissioners allows us to apportion CGT to various categories. These include residential property transactions, land sales, share dealings as well as various funds and smaller asset classes. Based on the number of residential property transactions we derived a housing related CGT series.
VAT
VAT is the second most important source of tax revenue (after income tax) in Ireland and is payable on new housing at the lower rate of 13.5 per cent. The Revenue Commissioners provide data on VAT payments by sector. These include "real estate" and "construction" activities. 11 Using this approach, we were able to derive a housing related VAT series.
By applying the aforementioned adjustments, we were able to derive housing dependent tax series for the three tax heads. These are plotted in Figure 5 . The data are monthly and run from 1984 to mid-2014. As the data are highly seasonal, all of the series were first seasonally adjusted using the TRAMO/SEATS adjustment programme (Gomez and Maravall, 1996) .
Some other relevant studies
Before proceeding with the modelling approach it is worthwhile to briefly review some relevant literature. The challenges and issues faced in the area of fiscal forecasting are highlighted in a comprehensive paper by Leal et al. (2008) . They note the increasing attention paid to (and the importance of) budgetary forecasts. The authors also question how well tax bases are being adequately captured in standard fiscal models and the potential for errors in the base to translate into systematic tax revenue forecast errors. Morris and Schuknecht (2007) , in examining the relationship between asset prices and government revenues across a number of OECD countries, find that asset prices are a significant factor in accounting for movements in cyclically adjusted budget balances. The authors recommend that much greater attention be paid to asset price 11 We also examined VAT registrations data published by the Revenue Commissioners. movements when assessing fiscal policy. In a study of tax windfalls across a range of EU countries, Morris et al (2009) find that profit related taxes and housing market developments are significant factors. Barrios and Rizza (2010) , in a study of unexpected changes in tax revenue across the EU over a ten-year period, also find that asset price fluctuations are a significant factor in a number of countries (namely, in Ireland, Spain, the UK and Finland). In the US, Lutz (2008) 
Empirical Approach
The aim of this paper is to estimate the property windfall component of tax revenue receipts as a result of disequilibrium in the Irish housing market. To do this we model the tax components as a function of variables proxying for activity in the housing sector. We then estimate what the "fundamental" level of activity would have been in the Irish housing sector over the period 1984 -2014. By the "fundamental" estimate, we mean the long-run amount, which is compatible with the level of key economic variables, such as interest rates, income levels and demographics, over the period. Using the models for the taxation items, we then solve for the taxation receipts compatible with the sustainable level of activity in the housing market. The difference between this level and actual receipts constitutes the revenue windfall. For activity levels in the housing market we use both house prices and completions data as proxies. 12 In summary, there are three stages in the modelling approach: 12 We also used mortgage level indicators such as average mortgage amount drawn down and average mortgage approved, however our results were broadly unchanged.
1. We model property related (VAT, CGT and stamp duty) tax receipts as a function of activity levels within the housing market.
2. We take the results of an existing model of Irish property prices to estimate a fundamental or long-run Irish house price. We also decide on a long-run sustainable level of housing supply.
3. Using a combination of the different models, we solve for tax receipts consistent with equilibrium in the housing market and compare this to the actual tax take. The gap between the actual and fundamental tax series allows us to quantify tax windfalls.
Modelling House Prices
In modelling both house prices and tax receipts the following variables are used:
U C t = user cost of Irish housing.
R t = mortgage interest rate.
C t = actual housing related capital gains receipts.
S t = actual housing related stamp duty receipts.
V t = actual housing related VAT receipts.
The data is quarterly and covers the period from 1984 to mid-2014. House price data is taken from the Central Statistics Office (CSO) official house price index. For years prior to 2005, we "backcast" the series using the Department of the Environment's housing statistics database. 13 13 Formally the Department of the Environment, Heritage and Local Government.
House completions data is taken from the same source. Data on interest rates and disposable income levels are taken from the macroeconomic database of the Central Bank of Ireland. In Table   3 , we report a summary of our data, where the taxation item now refers specifically to the housing related component, while in Table 4 standard unit root and cointegration tests are presented. For all variables, the null hypothesis of a unit root can not be rejected, while the null hypothesis of no cointegration between the tax aggregate and the housing variables is rejected in all cases.
Modelling Tax Components
The three housing specific tax components of CGT, stamp duty and VAT, which we denote by the vector (Q t ), are specified as a function of house prices and supply:
We model all three items in a log-linear manner, where lower cases denotes the variable is in logs:
The results from the long run estimation are shown in 14 Note we also looked at changes in the taxation system by examining annual budget statements. In certain circumstances, such as for VAT between 2011 and 2014, we use dummy variables to proxi for changes in taxation policy.
adjusted for considerations such as correlation between the regressors and the error process and serial correlation. 15 For both CGT and stamp duty the housing activity variable was found to be highly significant.
For VAT however, only the house price series proved to be significant in the case of the DOLS and ARDL estimators. 16 As the estimation is in logs, all coefficients can be interpreted as elasticities.
Across the different estimators, the observed similarity in the magnitude of the coefficients is reassuring. In Figure 6 , we plot the actual tax levels with the fitted values for each of the three taxation aggregates based on the regressions. From the Figure, the fitted values can be seen to track the actual levels quite closely encompassing both the housing bubble and the subsequent collapse.
Given the cointegrating relationship, we also estimate three short-run models based on the long-run estimates in Table 5 . The results point to significant error correction in all three cases, but with different speeds of adjustment. In the cases of VAT and stamp duty, any disequilibrium is corrected for quite quickly (Table 6 ) with the error correction term in the CGT model indicating that any disequilibrium adjusts by over 50 per cent per quarter.
Quantifying Housing Market Disequilibria
To estimate the sustainable level of taxation receipts, we need an estimate of the fundamental level of both of our housing market activity variables; house prices and supply over the sample period. In the case of property prices, we use the fitted values from a standard house price model, Meen (1996 Meen ( , 2000 , Peek and Wilcox (1991) . The model, which assumes that the demand for housing services is proportional to the housing stock, can be derived, in log linear fashion, as follows:
where h is the housing stock, pop is the population level, y is disposable income and rent is the real rental rate of housing in the economy. The coefficients α 1 and α 2 are the income and price elasticities of demand for housing. In equilibrium, the real rental rate of housing can be assumed to be equal to the real user cost. This can be outlined as follows:
where r is the mortgage interest rate, p is house prices, e denotes expectations and uc is the user cost of housing. While expressions for the user cost can be augmented to include taxation considerations and expenditure rates of maintenance and repair, very often, the main determinants of the expression are the mortgage rate and expected house price inflation. 17 Thus, substituting (6) into (5) provides the following inverted demand equation for housing:
House prices are positively related to real income per capita and population levels and negatively related to the per capita housing stock and the user cost of capital.
Given the extent to which housing market developments constituted a disproportionate component of overall economic activity in Ireland (notably between 2003 and 2007), one issue which may arise with (7) is the potential endogeneity of the income variable ( y pop ) -we address this issue in an appendix to the paper (Annex A).
The actual and fitted value for (7) are shown in Figure 7 along with the difference. 18 In McQuinn (2014), the results from (7) are compared with those of three other house price models.
In general, as can be seen from McQuinn (2014), the overall result concerning the degree of 17 In calculating the user cost expression, Kelly and McQuinn (2014) use a variety of different house price expectations mechanisms, however they find that their results do not change on the basis of the different assumptions. 18 Full regression results are available, upon request, from the authors.
over/undervaluation is quite similar across the models in question. Therefore, we are not concerned that the estimated housing market disequilibria is unduly model-specific.
In generating a "fundamental" based estimate of housing supply, we adopt the recent approach The difference between the actual level of supply and this fundamental level is plotted in Figure   8 . It is clear that while changes in both headship rates and population levels suggested an increase was warranted in Irish housing supply levels from 2000 to 2007, the actual increase observed was considerably in excess of this level.
Taking the long-run results from (7) and our long-run supply estimate, we solve for the level of (housing related) taxation receipts consistent with equilibrium in the housing market over the Table (7) we summarise the average quarterly actual and windfall tax levels for these two sub-periods. Our 
Implications for Fiscal Policy?
The overall fiscal framework within Europe is governed by the Stability and Growth Pact (SGP).
In assessing the sustainability of public finances for member states, the SGP gives prominence to headline aggregate concepts such as the GG balance, the structural budget balance as well as the GG debt to GDP ratio. In the past few years, a range of initiatives have been adopted at a European level to strengthen the SGP with greater prominence given to the debt rule and to the evolution of government spending through the expenditure (benchmark) rule. 21 There have also been a series of measures introduced to strengthen fiscal surveillance. As part of this evolving 20 It is also important to bear in mind that these windfalls take no account of second round or multiplier effects nor do they account for possible windfalls from income tax. 21 For a description on the fiscal framework within Europe, see European Commission (2013).
framework, several countries have set up independent fiscal councils or institutions to monitor compliance with these rules. For example, the Irish Fiscal Advisory Council, established in 2011, is mandated to assess compliance with the fiscal rules and to provide a view on the overall fiscal stance of government. While empirical evidence tends to support the idea that independent fiscal institutions improve fiscal discipline, the experience of the Irish public finances in the lead up the financial crisis argues strongly for a more granular approach when assessing fiscal sustainability along with the existing measures underpinning the SGP.
The results presented here suggest that headline fiscal ratios in Ireland were significantly affected by disequilibrium in the housing market. These distortions were largest during the housing bubble period (2003) (2004) (2005) (2006) (2007) , at a time when the Irish economic and budgetary performance was lauded across the EU. 22 However, we argue that headline GG deficit (and debt) ratios did not adequately reflect the underlying weakness of the public finances.
If we take 2006 for example, Ireland had the second highest budget surplus in the Euro Area shown. Estimates at the time would have pointed to a tight and fairly conservative fiscal policy. 23 On the basis of these criteria and given the approaches typically adopted to fiscal surveillance by fiscal councils, it is questionable whether the structural weaknesses in the taxation system would have been adequately identified. Rather, it is likely that most of the debate would have centred around estimates of potential growth and the consequent implications for the structural balance.
Conclusions
This analysis in this paper confirms the very significant role played by the housing market in 
A Is Income Endogenous in a Model of Irish House Prices?
Given the extent to which overall activity in the Irish economy was impacted by developments in the housing market, one issue which may arise in standard house price models is the potential endogeneity of the income variable typically specified as an independent regressor.
We address this issue by instrumenting for the ( Curtis and FitzGerald (1994) and FitzGerald (1999) for more on this). It is most unlikely that there would be reverse causation between Irish house prices and UK unemployment.
As a second instrument we use the volume of Irish exports as this variable is also unlikely to be impacted by housing market developments and, thus, unlikely to be correlated with the error term in the house price regression.
Results for the instrumental variables (IV) estimation, along with those of the OLS are presented in Table A1 along with some standard IV diagnostic tests -note in the interests of brevity we just include the results for the ( y pop ) variable. The coefficient on the instrumented income variable is now at 2.44 compared with 2.48 for OLS. For the diagnostic tests, we cannot reject the null hypothesis that the income variable is exogenous. This leads us to believe that our baseline house price model is not affected by endogeneity issues. Phillips-Perron -5.6 -5.4 -7.1
Note: s t is the log of stamp duty levels, v t is the log of vat receipts, p t is the log of house prices and h t is the log of housing supply. The sample period is quarterly and runs from 1984:1-2014:2. 
